promoter hypomethylation is an important feature in chronic myeloid leukemia (CML). 5 In fact, hypomethylation increased from chronic phase CML toward advanced phase CML, this hypomethylation being the most common molecular abnormality associated with blastic crisis reported to date and suggesting that hypomethylation has a limited role in the genesis of CML but is important in the progression of the disease. These data seem to be in disagreement with our current results in ALL in which DNA hypomethylation can promote early events in leukemogenesis while blocking progression and dismal prognosis. These dual effects of DNA hypomethylation on neoplastic cells have been previously reported. Several experiments have demonstrated that global DNA hypomethylation significantly suppresses intestinal tumorigenesis in mice. 6 In contrast, global DNA hypomethylation promotes chromosomal instability in mice, which results in the development of T-cell lymphomas and also accelerates tumor formation in murine sarcoma model. 7 Moreover, hypomethylation promotes earlystage tumor formation in the colon and liver tumorigenesis but strongly suppresses overall tumorigenesis in the intestine of APC Min/ þ mice. 8 Taken together, all these studies and our present report suggest that the reduction of the DNA methylation levels results in suppression or promotion of tumor progression depending on the tumor cell type, including the hematopoietic cell origin of the leukemia.
In conclusion, promoter hypermethylation and global hypomethylation contribute separately to the process of lymphoid leukemogenesis and have opposing effects on clinical outcome. The technique of polymerase chain reaction (PCR) amplification of polymorphic short tandem repeat (STR) markers coupled with fluorescence detection is used widely for monitoring hematopoietic chimerism in patients undergoing allogeneic stem cell transplantation (SCT). [1] [2] [3] [4] [5] [6] [7] However, it is becoming clear that the accuracy and reliability of quantitative chimerism analysis in post-transplant samples are greatly affected by factors such as the homozygosity/heterozygosity of alleles, sharing of donor and patient alleles and the positional relationship of PCR amplicons during analysis. Despite this, there are no generally accepted criteria for the eligibility of an STR marker for chimerism analysis in a transplant recipient on the basis of the allelic configuration. This was rapidly identified as a major problem after establishment of the Eurochimerism consortium, a European working party for the development of harmonized protocols for chimerism analysis. The members of this group have therefore developed a common descriptive nomenclature for the allelic configuration, termed the RSD (Recipient-SharedDonor) code. Herein, we present the principle of the RSD code and discuss its application in the selection of eligible microsatellite markers for the monitoring of chimerism.
We have recognized a number of problems, inherent in the STR-PCR technology, which may affect the eligibility of markers for chimerism testing and the accuracy of quantitative analysis. These are as follows:
1. Stutter peak formation. This phenomenon is caused by slippage of the polymerase during the amplification process of STR markers 8 and leads to the skipping or addition of one or more repeat units to the strands synthesized by PCR. In fluorescence-based detection of PCR products, stutter peaks appear as additional PCR products of lower height, mostly one repeat unit downstream and, less commonly, upstream of the main signal. If, for example, the position of a recipient allele coincides with the stutter region of a dominant donor allele, quantitative analysis of chimerism is severely impaired (Figure 1a ). 2. No unique allele. Despite the high degree of polymorphism within microsatellite loci, donor and recipient may display identical alleles in the STR markers tested. The occurrence of shared alleles is inevitable in the haploidentical transplant setting, but occurs commonly also in the sibling and unrelated donor situations. In these instances, it is essential that both recipient and donor display an additional unique allele located outside areas of potential stuttering in order to be eligible for quantitative analysis of donor and recipient chimerism. An example of an illegitimate allelic configuration is displayed in Figure 1b. 3. Unbalanced allele amplification. In PCR reactions generating more than one product, preferential amplification of a targeted sequence may occur, depending primarily on the length of the amplicon. Although the difference in length between individual STR alleles is usually small, considerable differences in amplification efficiency (with preferential amplification of shorter products) may be observed (Figure 1c) . The relative position and the difference in length between the recipient-and donor-derived alleles therefore have to be considered during the selection of appropriate markers. In the interest of achieving maximum sensitivity of detection, it may be desirable to use a marker where the recipient allele(s) is/are the shortest. However, major discrepancy in the length of donor and recipient alleles also can lead to unbalanced allele amplification, which may greatly affect the accuracy of quantitative chimerism analysis.
For the assessment of STR marker systems, the composition of the repeat sequence has to be taken into consideration. In the literature, three main types of STRs have been described: 1. Simple repeats, which contain tandemly arranged motifs of identical length and nucleotide sequence, for example, agat agat agat agat agat. Depending on the length of the repeat unit, the designation dinucleotide, trinucleotide, tetranucleotide or pentanucleotide repeat is used. The sequence of the letters is arranged by allelic size, starting with the shortest allele. The digits inserted between the letters indicate the number of nucleotides separating neighboring alleles. a The indicated definition of stutter peak areas applies to STR markers with simple and compound repeat patterns. For STR markers with complex or not precisely known repeat patterns, capital letters (R and D) are assigned to alleles located at a distance of more than five nucleotides from the neighboring donor/recipient peak. If alleles are separated by five or less nucleotides, lowercase letters (r and d) are assigned, because stutter peak formation usually occurs within this distance. 
Letter to the Editor

Figure 3
Examples for the application of the RSD code. Different allelic configurations with at least one unique donor and recipient allele outside the areas of stutter peak formation are displayed. Only downstream stuttering is considered. The examples shown are based on tetra-and pentanucleotide repeat STR markers, which are the microsatellite types used most commonly for chimerism testing, but the RSD code is also applicable to markers displaying irregular or complex repeat patterns. The shortest allele is recipient-derived and lies outside the stutter peak area of the nearest donor allele, from which it is separated by an irregular repeat unit. This donor allele is located within the stutter area of the next recipient-derived peak. The largest allele is donor-derived and is separated from the nearest recipient allele by eight nucleotides, outside the area of relevant stutter formation.
Letter to the Editor underestimated phenomenon (unpublished observations). A considerable number of markers classified as simple or compound repeats actually display a complex repeat pattern (see Editorial, this issue). The actual composition of the repeat sequence of an STR marker may therefore differ from that indicated in public databases or product information sheets. For this reason, the nomenclature of allelic configurations proposed by the Eurochimerism consortium has been designed to account for the frequent occurrence of complex repeat patterns within microsatellite loci.
The principles of the new designed RSD code are shown in Table 1 and schematic illustrations of its use are displayed in Figure 2 . The letters indicate the order of patient-and donor-derived alleles, starting from the shortest PCR product. Capital and lowercase letters reveal whether an allele may be affected by stutter peak formation, according to the code indicated in Table 1 . To permit rapid assessment of the distance between individual alleles, the RSD code includes digits inserted between the letters, which indicate the number of nucleotides between neighboring signals (see Table 1 and Figure 2 ). The digit code permits the assessment and documentation of the effect of distances between alleles on the amplification efficiency and thus on quantitative analysis (see Figure 2) . Figure 3 displays a number of examples of common allelic configurations assembled from routine analyses. The RSD code allows the description of both simple and complex configurations and provides a basis for uniform assessment of various allelic patterns.
The Eurochimerism consortium is now using this code routinely to compare loci and allelic configurations in order to determine the best conditions for accurate and reproducible assessment of chimerism. We hope that other workers in this field will find the use of a common nomenclature beneficial. Vienna, Austria and 2 BMT Unit, Royal Hospital for Children, Bristol, UK E-mail: franz.watzinger@ccri.at 3 The Eurochimerism consortium includes 12 leading diagnostic centers from 10 European countries (Appendix A. 1) and is supported by a grant from the European Commission within the 5th Framework Program
